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NATURAL RESOURCES PROGRAM

REMOTE SENSOR ATRCRAFT DATA GATHERING SYSTEM
DATA PROCESSING AND DISTRIBUTING UNIT

I, PURPOSE AND OBJECTIVESl’ 2

The Natural Resources Program (NASA/OSSA/SAR) is accu-
mulating data recorded by several kinds of remote sensors,
both electromagnetic and force-field, onboard NASA-conducted
aircraft and ofher cooperating flights’bver selecﬁed geo-
science test sites; additional calibration and ground-
reference data is also collected at some specific ground-
site installations using contact or short-range sensors
for correlation and corroboration of the airborne remote-
sensor data. The purpose of such collections is to aid
in evaluating the usefulness of apparatus and data analy-
sis techniques for remote sensing of natural and cultural
resources by means of spaceborne instrumentation. Prelimi-
nary evaluation of data already collected offers highly
favorable evidence that the advanced, state-of-the-art
techniques under investigation by the Program will provide

significant contributions to the remote sensing of natural

1. NASA/OSSA, Natural Resources Program, The Remote Sensor
" Aircraft Data Gathering System, March 1966,

2. NASA,0SSA, Space Applications Programs Office, The
Natural Resources Program--Test Sites, March 1966,
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resources in four major disciplines of application, namely
(a) agriculture/forestry, (b) geology/hydrology, (c)
geography/cartography, and (d) oceanography/marine tech-
nology. The Data Processing and Distributing Unit (or
Data Unit) has been established to handle the data resul~
ting from the aircraft flights over test sites and from
other feasibility studies by the investigators supporting
the Natural Resources Program.

The Data Processing and Distributing Unit is required
to handle the data generated by various onboard and on-
ground sources. This involves a number of different data
formats (f£ilm, paper, tapes, charts, etc.) providing
records which present the data in a variety of forms,
i.e,, digital, analog, alpha-numeric, etc. A better un-
derstanding of the overall data handling effort to be sup-
plied by the data unit can be obtained from Charés 1-5
which describe the experimental activities required by
the major areas of application for 1966-1969 (aircraft)
and 1969-1972 (spacecraft), Outputs for these overflights
will come from sixteen principal data-gathering remote
sensors plus some ground readout data; as noted in these
listings, various sub~groups of the sixteen sensors

are required for any given overflight involving specific




ground-side observations, Appendix I offers explanatory
titles for these sensors which are listed in abbreviated
form in Charts 1-5.

The NASA data management system includes such faci-
lities as the NASA Space Science Data Center at Goddard
Space Flight Center, Technical Information Divisions,
Libraries, and storage points. These facilities receive
data.in the form of technical reports, publications, and
reduced data. Unreduced data, reproduction of raw data,
preliminary findings, field and laboratory notes are not
normally introduced into nor distributed by the general
NASA data storage and retrieval system until they are
available in a reduced form such as a technical report
or summary.

In a summary, the scientists engaged in support of
the NASA Natural Resources Program Eequiré highlquality
imagery and accurately processed nonimaging data whose
turnaround time from acquisition through processing and
distribution must be sufficiently rapid to a) influence
succeeding experiment overflight plans, b) accommodafe
data interpretations based on time-varying conditions
at selected sites, and c¢) quickly expose any needed

modifications of equipments as a result of prior data
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evaluation. The same data, e.g., photographs; radar
imagéry,»etc., is useful to several or perhaps all of
the disciplinary areas. Hence it is redundant and
unnecessarily costly in both time and money for each of

the experimenters to support a separate specialized data

processing system.

II. STATUS OF THE DATA UNIT

A, Organization

Data from -some nine aircraft missions plus other
sub-missions from supporting investigators have been
handled during the past year by the established Data

Processing and Distributing Unit. This Unit is located

at the NASA Manned Spacecraft Center. Figure 1 illustrates

-the aircraft data work plan and flow chart for the Data

Unit. Requests for data and services should normally

be directed to the Data Unit, attention Mr., Edward Zeitler,

The Data Unit established under the foregoing con-

trol offers the integrated operation needed by the Natural

Resources Program for the handling of its data. Such
integration is provided by:

1. The people responsible'for evaluating the
- instrumentation, and potential correlations
between data, installing the equipments
(both aircraft and, say pallet mounts in the
spacecraft), operating the equipments and
acquiring data, annotating experimental

"conditions, recovering the raw data,

4
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are all located under a single central control which

provides the conveniently continuous liaison neces-
sary for accurate,rapid handling of large amounts of
data.

2. This Center, in its Apollo support, had already
gained some remote sensor experience directly
related to the needs of the Natural Resources Pro-
gram; prior contract for radar scatterometry is
cited as one example.

3. The Natural Resources Program will be dependent on
the training given to the astronaut in the operation
of the spaceborne remote-sensor eXperiments. This
was anticipated in the selection of the integrated
coﬁtrol that has been established at MSC.

4. The ongoing aircraft test program at MSC has already
delineated the kinds and amount of data to be
handled and has provided the initial training of
personnel to form the nucleus necessary for the
expanded program. .

5. The established Unit has had numerous and extensive
contacts with the supporting scientific investi-
gators which has provided the necessary, detailed
liaison between takers and users of the data. This
experience is extremely important inasmuch as the
ultimate interpretation of data is heavily dependent
on the details associated with the taking of the
data.

B. Equipment and Facilities

The Data Processing and Distributing Unit has extensive
facilities for handling the present data load but will require
some expansion of both personnel and equipment to handle the

anticipated load expansion as suggested in Charts 1-5. Among

(4}




the more significant pieces of equipment at the Unit and which
constitute a sizeable investment are:

1. Electronic Processing

a. Variable-delay, comb-filter networks

b. Magnetic tape recorder bank for signal conver-
sions and tape dubbing (0.25-1 inch)

c. Spectrum system of narrow band comb filters (for
3 unique processing of specific radar data and
; other narrow band requirements)

d. MSC Data Reduction Complex includes a large com=-
puter facility and programming support. Some of
the available functions pertinent to the proces-
sing of resource data are the conversions from
analog~to-digital and digital-to~analog outputs,
CRT plot outputs (i.e., CRT to phote), binary
data to X~Y plots plus annotation data record-
ing, analog/FM data format to digital computer-

<

compatible tapes.

e. Microfilm data handling and reproducting equip-

ment including aperture card data outputs
f. Photographic viewing tables.

Expansion in terms of equipment for electronic pro-
cessing is not indicated by present estimates for
the future work load. Some need may exist for ad-
ditional broad-band VCO data conversion from fre-
quency to analog outputs to satisfy the passive
microwave data processing which is presently being
supplied by the supporting investigator. . With an
expansion in personnel only to permit processing in

parallel as opposed to series operations, the

6




electronic processing facility will be capable of
maintaining a l4-day turn-around time for the four-
fold increase in data load estimated for the expanded
program; present turn-around time is about 1-2 weeks.

Photoprocessing Equipment

On Hand:

a., FPhotogrammetric rectifier
b. Electronic contact printer
¢. Sonne prihter

d. FE;lZC Zeiss tank processor

e, Zeiss aerial film dryer

On'Order:

a. Precise photogrammetric rectifier
b. Continuocus electronic strip printer

c. Color film processor, automatic

d. Color continuous printer

e. Light tables

These or similar items may be purchased in FY 1966 and

FY 1967: .

a. Electronic contact and projection printer $17
b. Automatic B/W film processor 20
c. Microdensitometer/tracer 45
d. Ultrasonic film cleaner 27.5
e. Electronic color contact printer 15
f. Electronic, 10 x 10 enlarger 13

g. Rear projection view/printer, variable
scale 39

K

K
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i. Chemical storage equipment 35 K
j. Film titler 17.5 K

At present, the major expense and delay in turn-around
time (about 45 days) is in film processing provided by
contract outside the data facility. Some personnel
expansion, perhaps by contract, in the photo-processing
facility with the additional equipments shown above

is needed to allow in-house film processing and the
turn-around time for the projected work load (approxi-
mately 4 times the present bulk) to be reduced to 7
days in contrast to the present 45 days,

IIT. POLICY AND PROCEDURES TIN DATA UNIT OPERATIONS

This instruction promulgates policies and procedures for
operation of the Data Processing and Distributing Unit, appli-

cable to NASA Headquarters and Field Installations.

A, Definitions

4

Analyzed Data., Data that have been reviewed and corre-

lated to form the basis for a scientific or technical publication.

Principal Investigator. In the Natural Resources Program

much of the experimental instrumentation is NASA-provided equip-
ment so that the scientists involved may be considered as user
investigators. The person responsible for a scientific investi-
gation, or the individuél scientists where there is only one

investigator,

Co-Investigator., One of a number of scientists collabora-
ting on a single investigation under the direction of a principal

investigator.



Experiment Equipment. Equipment installed in NASA air-

craft, NASA-supported aircraft, cooperating aircraft, or on the
ground for the conduct of a scientific investigation or experi-
ment,

Original Data Records, Data recorded onboard the air-

craft on film, paper, plastic or magnetic tapes, and/or other

recording media, as well as those data records made by ground

stations receiving telemetered data or data records of ground
control information collected in support of the NASA/OSSA/SAR
Natural Resources Program.

% Program. A related series of undertakings which continues
over a period of time (normally years), and which is designed to
accomplish a broad scientific or technical goal in the NASA Tong
Range Plan. Program responsibility is assigned to the appropri-
ate program office within NASA Headquarters. Ip the case of the
Data Processing and Distributing Unit the Headquarters responsi-
bility has been assigned to the Office of Space Science and
Applications.

Program Chief. A senior scientist at NASA Headquarters

j) responsible for a broad area of scientific investigation. In
the case of the Data Processing Unit it is the individual in the
Office of Space Science and Applications who is responsible for

the direction of the NASA Natural Resources Program.

Project Manager. The individual, normally at a NASA Field
Center, who is assigned the direct responsibility for project

9
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execution. In the case of the Data Processing Unit, it is the
individual at the Manned Spacecraft Center who is responsible
for the management of this unit (see Figure 1).

Reduced Data Records. Records prepared from original data

records by editing, introduction of calibration factors, and
interrecord identifications. They will contain a minimum of
extraneous information and/or noise. Generally, they will pre-
sent the wvalue of the physical quantity measured as a function
of time and position. These records, or graphs and tabulations
prepared therefrom, are used by the experimenter for analysis
and provide a basisvfor his conclusions.

Remote Sensing. The study of remote objects (Earth, lunar,

and planetary surfaces and atmospheres, stellar and galactic
phenomena, etec.) from great distances. Remocte sensors are
optical, electro-optical, and electronic sensing «devices which
are used for the purpose of such studies.

B. Policy

a. It is NASA policy that data derived from the conduct of
the Natural Resources Program should be managed by
‘the Data Unit where it can be made available to NASA-
" supported investigators at no or minimal cost.
b. Specific policy guidance, as required, on storage, re-
lease, and disposition of data will be provided by
NASA. Policy guidance will:

(1) 1Insure that the time interval for the investiga-
tor's analysis and evaluation of data is respected
for the agreed upon period of time.

(2) Consider the advice of the 0SSA/SAR Natural Resources

Program Coordination Panel comprised of representa-
tives or designees from the following agencies:

10
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National Aeronautics & Space Administration

U.S. Department of Agriculture

U.S. Department of Commerce

U.S. Department of Interior

U.S. Department of Defense ,

National Academy of Sciences--National Research
Council

Exceptions to policies and procedures governing
operation of the Data Unit may be recommended by
the subgroup for approval by NASA. Authority to
make specified modifications or exceptions may be
delegated by the Project Manager of the Data Unit.

If no consensus exists, then a request for decision

will be forwarded through the normal chain of

conmmand.
Dissemination of Data-

(1) 1In the case of data collected in the air or on
the ground at the NASA common test sites, it
is the policy of NASA that these data must be
made promptly available on an equal priority
basis to all NASA-csupported investigators upon
request. Unless an official request is made
and authorized by NASA, the Data Unit normally
will not release original or reduced data to
other investigators until 60 days after its
delivery by the Manned Spacecraft Center to
the original investigator requesting the data,
nor earlier than the contractually agreed upon
time. When exceptions to this policy are
authorized, the original investigator will
receive prior notification of intent to release
data before expiration of the 60-day period.

(2) The requirement for prompt delivery of data to
the Data Unit by NASA-supported and coopera-
ting scientists is not intended to interfere
with the research work in progress of these
scientists. If they must retain continuity
of original data records until a particular
mission requirement has been met, then dupli-
cate records should be submitted. The origi-
nals should be submitted as soon -as they have
been processed and/or analyzed.

11



(3) The Data Unit may release data to any NASA-
sponsored investigator on request 60 days after
the data was delivered to the original investi-
gator or after expiration of the contractually
agreed upon time. Data collected by and for
an 1investigator may be released by him to
others after prior arrangement and agreement
with the Data Unit

C. Operation of the Data Unit

a.

General

(1) Operation of the Data Unit will be in consonance
with the policies outlined in paragraph III above.

(2) The Data Unit will consist of all personnel,
equipment, and facilities for retrieval, proces-
sing, reproduction, classification, indexing,
cataloging, dissemination, storage, and deposi-
tion of data derived from the NASA Natural
Resources Program. The Data Unit does not include
the airborne sensors which will acquire the data
nor the test sites.

Responsibility

The Manned Spacecraft Center (MSC), Houston, is
designated the responsible NASA Field Center for
establishment and operation of the Data Unit under
the technical guidance of the Office of Space Science
and Applications Natural Resources Program Office.
The Project Manager for the Natural Resources Program
Remote Sensor Aircraft Data Gathering System at MSC

will provide technical supervision of the Data Unit.

" Functions

The Data Unit will perform the following functions in

 support of the NASA Natural Resources Program:

12
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(1)

(2)

(3)

(4)

(5)

(6)

Process, reproduce, catalog, classify, index,
disseminate, store, and retrieve geoscience
data (original, reduced and/or analyzed, in-
cluding preliminary, intermediate and final
reports) received from NASA supported, or co-
operating remote sensing of natural resources
investigators.

Provide supplemental support by maintaining an
adequate supply of charts and maps relating to
test sites and by conducting file searches and
related services. Such charts and maps will be

supplied from standard sources.

Compile and furnish periodic accession lists of
data to cooperating investigators. Accession
lists will indicate type and size of format,
originator, sensor type, geographic area,
altitude, time and date of acquisition by
originator. This information may be in the

form of computer print-outs.

%

Design and supply check lists to investigators:
for submission of data to the Data Unit. These

- check lists will contain minimum terms, des-

criptors and information required to provide a
basis for data cataloging and entry into a

computer or other retrieval system.

Design a format for queries to the Data Unit

‘and make copies available to investigators for

their use.

Process, reproduce, associate with related
sensor data, catalog, classify, index, dis-
seminate, store and retrieve all ground control
data from test sites supplied by investigators
who support the NASA Natural Resources Program.

13




\% d. Notification of Data Collection

Investigators participating in the NASA Program will
provide immediate written notification to the Data
Unit of new data collection. Notification should
not be delayed until actual submission of the newly
collected data,

s

e. Submission and Processing of Data

(1) Data collected by NASA multisensor aircraft will
be processed by the Data Unit at MSC, Houston,

i

Texas within two weeks after the aircraft
returns to Houston. The processed data will
then be forwarded immediately to those investi-
gators for whom it was acquired. Investigators
who have data processing requirements that are
critical to the success of their investigation
and who wish to process their own data, should
so advise the Data Unit. In such cases, the

? Data Unit will send the unprocessed records to

the investigator to be processed by him. If
the investigator must retain the original
processed record for his work, he shall send

a first generation copy of high quality to the
Data Unit.

(2) 1Investigators participating in the NASA Natural

Resources Program who use non-NASA multisensor

R T L T

aircraft over NASA test sites or over non-NASA

S,

! test sites should notify the Data Unit concern-
% ing the collected data. Such investigators
should process their own data and send the
original copy to the Data Unit unless the
nature of their experiment require use of the
original copy of the data. 1In such cases, a

high quality first generation copy shall be
sent to the Data Unit. The facility will, on

14
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(3)

(4)

request of the investigator, process data collec-
ted under such circumstances in accord with in-
structions of the investigator and will retain
the original copy and provide the investigator

with a first generation copy. An éxception‘will

be made if the investigator requires the original
cCOpY.

When original data records are submitted to the
Data Unit for processing and/or storage, a
suitable copy of the data will be provided to

the originator if requested by him, It is the
policy of NASA that custody of all original data
from investigators under contract to NASA, except
field notes and raw data of value only to the
originator should ultimately be stored at the
Data Unit. Investigators using the Data Unit or
submitting data to it should provide all necessary
information related to the experiméntal condi-
tions existing during the collection of the data.
This will facilitate subsequent use and interpre-
tation of the data.

The agencies who are developing applications of
remote-sensor~-acquired data will necessarily orga-
nize and operate specialized data-processing
sections. Their efforts will be aimed at solving
the technical problems relating to analysis and
specific signature discrimination determination
during the experimental phases of the program and
at defining the data management problems which
will arise as they become users of data from the
future operational phase. Each of these data
facilities, as well as individual iﬂﬁestigators,
will interchange data and technical information

15
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through the Natural Resources Data Processing and
Distributing Unit during the course of the Natural
Resources Program,

Security

The Data Unit will be governed by NASA policies
and regulations with respect to security as con-
tained in NASA Management Manual 24-1-1. Ques-
tions concerning security will be referred by the
Project Manager of the Data facility to the
appropriate NASA Security Office directly or
through the Program Chief, Natural Resources,as
indicated by the nature and timing of tbe problem.

Disposition of Records

The Data Unit will advise investigators when data
are considered to be excess to program needs.
Investigators should advise the Data Unit on receipt
of notification of impending disposal of records

if they or their agency or any academic/scientific
agency wishes to obtain the records for their own
use,

16

PRI ST NN s SR T N T 9D




R SRR LT P e s R e

IV. WORK LOAD ESTIMATES FOR THE DATA UNIT

A. Aircraft Program

Based on the user requests for aircraft overflights,
Charts 1-5, the estimated requirement for flight hours has

been tabulated as shown below:

ESTIMATED REQUIREMENT FOR AIRCRAFT
(TIME OVER TEST SITES)

FY FY FY FY FY
+ 1/2 1966 1967 1968 1969 1/2 1970 TOTAL
Agriculture 12 85 136 122 31 386
Geography 5 74 12 12 11 87
Geology 69 395 281 238 158 1141
Hydrology 85 242 359 360 180 1226
Oceanography 55. 145 170 160 75 605

Total Requested
Hours 226 914 958 892 455 3445

} KY

The total amount of time each aircraft can spend in the actuél
gathering of data is a function of total budgeted time for the
aircraft. The total projected time for gathering of data by
the CV-240A and ?—BA is approximately 300 hours/year (time over
test sites). The latter figure provides the basis for the suc-
seeding estimate of data bulk to be handled by the Data Unit
? during the peak period (1967-1969) of data collection from air-
‘ " craft platforms,
The tabulation of data bulk for the peak years shown‘

below is an averaged estimate based on present MSC operating

_ experience. A detailed breakdown per overflight (Charts 1-5)

17




is unavailable and could be misleading since the amount of data
collected during any given run can vary radically with such con-
ditions as aircraft motion, navigational problems, weather con-
ditions, instrument operability, etc. Detailed data require-~

ments by experiment have been estimated.3

AVERAGED ESTIMATE OF ATRCRAFT DATA BULK
| | (Per Year) : oy :

1" magnetic tape, 10.5" reel (3600 ft) - ~ - - - 1500 reels
35mm £ilm, 180 ft/roll = = =« = = = = = «w =« = - - 63 rolls
70 mm, film, 150 ft/roll = = = = = « = = = = = = 1200 rolls
70 mm, film, 180 f£/roll = = = = = = = = = « = - 700 rolls
5 inch, film, 200 ft/roll=- = = = = = =« = = = = = 360 rolls
9.5 inch, color film, 180 ft/roll- = = = =~ = = = 375 rolls
9.5 inch, color IR film, 180 ft/xoll = « = = = - 375 rolls
9.5 inch, B/W film, 180 ft/rolls « = ~ = « - = « 54 rolls

In addition to processing of the above raw data, the
Unit will provide reproductions of the originals for experi-
menter requests. For example, present activity has required a
dubbing or copy/original ratio of about 2:1 for magnetic tape
data. It is anticipated that such ratio will increase signifi-
~cantly with the peaking of the program. In addition the Data
Unit will handle other data submissions (test site data, flight
logs and navigation maps, charts, etc.) whose bulk will be rela-

tively small compared to that listed above.

3. NASA, Remote Sensing Data Facility (MSC), ""Analysis of
Remote Sensing Data Requiremeénts by Experiment''.

18







FUNDING REQUIREMENTS

E Thousands
. FY. 1966 remaining funds, approximately 220
é Data Processing and Distribution
f Photographic, imagery, and spectral 146
% media processing; in~house and contract.
g Equipment
; Automatic B/W film processor==w=- 20
LS
¥
3 Electronic contact and pro-
jection printer—ecemmcrmroncamnn=n 11
L? Electronic color contact printer-1l5
% Temperature controlled sinkse-«w- 15
Electronic, 10 x 10 enlarger-w=-- 13
74 74
Total 220
FY 1967 3 Funding in obligation plan 750
Data Processing and Distribution
: Photographic, imagery, and spectral
ﬁ media processings; in-house and contract. 586
Equipment
 § Microdensitometer/tracer=memmma= 45
1 Ultrasonic film cleaner--==oe--- 27.5

Rear projection view/printer,

variable scale--ecwmccacncncaan39
Chemical storage equipmente=-=~=- 35
Film titlerec-ceecuvecmmneoneanel? 5
164.0 164

Total 750

20
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B. Spacecraft Programs

Data bulk estimates have been made for spaceborne cover-

age of the Earth.  These have been based on the coverage required

by supporting investigators and do not'represent any engineer=-

ing checkout operation where emphasis is on instrument

tion as opposed to the needed collection of data for scientific

interpretation.

- ESTIMATE OF SPACECRAFT DATA BULK

(Electronic Processing - All data on 1" magnetic tape)

1. IR Spectrometry, 3300 ft/reel -6
2. Absorption Spectroscopy, 3600 ft/reel -3
3. Passive Microwave Emission, 3000 ft/reel - 2
4, Scatterometer/Altimeter, 3600 ft/reel -13
5. RF Reflectivity, lOOvat/reel - 1
6. Micrometeorite Detection, 3000 ft/reel =2
(Photoprocessing)
1. Metric Cameras, 9.5 inch film, 1100 ft/roll - 8
2. Multispectral cameras, 9.5 1n fllm,

1100 ft/roll -4
3. UHR Camera, 70 mm film, 2200 ft/roll -2
4. Stellar Camera, 70 mm film, 1500 ft/roll - 2
5. IR Imager, 70 mm film, 400 ft/roll -1
6. Panoramic Cameras, 5.5 inch film, 5500 ft/roll - 2
7. Passive Microwave Imager, 70 mm Kalvar film;

50 ft/roll -1
8. Radar Imager, 56 mm film, 5500 ft/roll -10
9. UV Absorption/Luminescence, 35mm film, '

2100 ft/roll . - 2

!
3
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Appendix I

EXPLANATION OF EXPERIMENT
ABBREVIATIONS IN CHARTS 1-5

Parameter descriptions of the following experiments may
be found in:

1. NASA/0SSA, Advanced Missions Division, Manned Earth
Orbital Missions (2nd edition), November 1965.

2. NASA/0SSA, Natural Resources Program, The Remote
Senspr Aircraft Data Gathering System,March 1566,

Abbreviation Title
Mc Metric Camera Photography
Pc Panoramic Camera Photogrgphy,
UHR Ultra~high Resolution Photography
MB Multi-band (spectral) Photography
IRI Infrared Imaging
IRS Infrared Spectrometry
MWI Passive Microwave Imaging
MWS . Passive Microwave Spectrometry
RAD I Radar Imaging R
RAD A/S Radar Altimetry and Scatterometry
LAS Laser Altimetry
MAG Magnetometer Experiment
GRAV Gravity Gradiometer Experiment
UHF RF-VHF Reflectivity
uv Ultraviolet Absorption/Luminescence
ABS Absorption Spectroscopy.

21
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CHART 1.

AGRICULTURE LIST OF NATURAL RESOURCE EXPERIMENTS TO BE CONDUCTED BY (1} AlRCR

TITLE OF EXPERIMERT

SPECIFIC APBLICATION 10R GEOSCIENCE
PROBLIIY PHERDMINA AND PARAMETERS
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CHART 3.

GEOLOGIC LIST OF NMATURAL RESOURCES EXPERIMENTS TO BE CONDUCTED BY (1) AIRCRAFT
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Special purpase cr Voleanic Yerrain {Lunar analogue} tith 2) Fisgah Crater, Cat S. ). Gawarexki X X X [:¢3
instrument sites R qyn o x il xlog]x o | x
3. Csonin, AFCRL - K x fxpx (o] x|Xx x jo0f x
T. iitten (RS o % o ety x o
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tiydrology . 331 Guatetiupe River L. F. Deliwig {8 Kans) X X x 5
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Faulls, Lithology B} Sewuthern Oregon PR ShavelylC. Walker { X X X !
Faolls, Larthquake 24) San Ansreas faufl RE Watiace, R R Bamn x X X
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Mirs, YAo.
Structure, straligraphy - 45} Orenge, Va LF. Deftwiq (U Kans} X X X
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CHART 4.

HYDROLOGIC LIST OF NATURAL RESOURCES

EXPERIMENTS TO BE CONDUCTED BY (1} AIR
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10 BE CONDUCTED BY (1) AIRCRAFT AND (2) SPACECRAFT DATA GATHERING SYSTEMS
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CHART 5.

OCEANOGRAPHIC LIST OF NATURAL RESOURCES

EXPERIMENTS TO BE CONDUCTED BY (1) AIRCRAFT
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